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(54) PRODUCTION OF LIQUID CRYSTAL DISPLAY ELEMENT AND APPARATUS 
THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a processing 
for producing a liquid crystal display element having 
good display quality and end-sealing quality with a 
high gap accuracy and good efficiency even if a 
mechanical gap adjustment stage is not carried out by 
integrally carrying out filling and end-sealing of liquid 
crystals in a pressure controlled state, thereby 
precisely controlling the filling rate of the liquid 
crystals and an apparatus therefor. 
SOLUTION: This process and apparatus for producing 
the liquid crystal display element consist of immersing 
a liquid crystal cell 20 which is formed by disposing a 
pair of transparent substrates 11 and 12 in which 
transparent electrodes are formed on at least one 
surfaces facing to each other at a prescribed interval 
and sealing the peripheral part exclusive of an 
injection port by a sealing material 13, with its 
injection port 14 faced downward, into the liquid 
crystals 15 in a pressure control chamber 16 and 
injecting the liquid crystals within the Ijquid crystal cell 20 by the pressure difference 
between the inter pressure and external pressure of the liquid crystal cell 20, then end- 
sealing the injection port 14. In the liquid filling stage, a regulated amount of the liquid 
crystals 15 are filled into the liquid crystal cell and thereafter, the external pressure of the 
liquid crystal cell 20 is reduced in such a manner that the external pressure of the liquid 
crystal cell 20 and the internal pressure of the liquid crystal cell 20 attain an equilibrium 
state. 
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CLAIMS 



[Claim(s)] 

[Claim l] The transparent substrate of 
the couple by which the transparent 
electrode was formed in one [ which 
counters / at least ] front face Turn down 
the liquid crystal cell which was made to 
counter at intervals of predetermined and 
carried out the seal of the periphery 
except an inlet, and an inlet is immersed 
in the liquid crystal of the pressure 
regulation interior of a room in it. In the 
manufacture method of the liquid crystal 
display element which closes an inlet 
after pouring liquid crystal into the 
inside of a liquid crystal cell by the 
pressure differential of the internal 
pressure and external pressure of a liquid 
crystal cell The manufacture method of 
the liquid crystal display element 
characterized by decompressing the 
external pressure of a liquid crystal cell 
in a liquid crystal pouring process after 
pouring the liquid crystal of the amount 
of conventions into a liquid crystal cell, 
and making it the external pressure of a 
liquid crystal cell and the internal 
pressure of a liquid crystal cell be in 
equilibrium. 

[Claim 2] The manufacture method of a 
liquid crystal display element according 
to claim 1 of decompressing the external 
pressure of the liquid crystal cell of the 



pressure regulation interior of a room in 
a liquid crystal pouring process based on 
the measurement result which measured 
the area of the perpendicular direction of 
the oil level in a liquid crystal cell 
combining measurement, measurement 
of the liquid crystal pouring field of the 
perpendicular direction of the oil level in 
a liquid crystal cell, the thickness 
measurement of the liquid crystal cell 
inside, or the aforementioned measuring 
method, and making it the internal 
pressure and external pressure of a liquid 
crystal cell be in equilibrium. 
[Claim 3] The manufacture method of a 
liquid crystal display element given in 
one term of the claims 1-2 which close a 
liquid crystal cell by the encapsulant 
after the internal pressure and external 
pressure of a liquid crystal cell will be in 
equilibrium. 

[Claim 4] The manufacture method of the 
liquid crystal device according to claim 3 
which stiffens an encapsulant when will 
pressurize the external pressure of a 
liquid crystal cell, the encapsulant of a 
proper quantity will be made to permeate 
and the internal pressure and external 
pressure of a liquid crystal cell will be in 
equilibrium, after closing a liquid crystal 
cell by the encapsulant. 
[Claim 5] The manufacture method of the 
liquid crystal device according to claim 4 
which stiffens an encapsulant when will 
pressurize the external pressure of a 
liquid crystal cell, the encapsulant of a 
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proper quantity will be made to permeate, 
the external pressure of a liquid crystal 
cell will be decompressed again and the 
internal pressure and external pressure 
of a liquid crystal cell will be in 
equilibrium. 

[Claim 6] The manufacture method of the 
liquid crystal device according to claim 5 
which stiffens an encapsulant when a 
detection means will detect the osmosis 
state of an encapsulant, the external 
pressure of a liquid crystal cell will be 
decompressed based on this detection 
result and the internal pressure and 
external pressure of a liquid crystal cell 
will be in equilibrium. 
[Claim 7] A pressure -control means to 
pressurize or decompress the pressure 
regulation room (A) in which 
pressurization and reduced pressure are 
possible, and this pressure regulation 
room for the interior (B), The transparent 
substrate of the couple which has the 
move mechanism which can move to this 
pressure regulation interior of a room 
vertically and horizontally and by which 
the transparent electrode was formed in 
one [ which counters / at least ] front face 
The liquid crystal cell move means in 
which being immersed or ejection is 
possible to the liquid crystal which 
turned the inlet down, has arranged 
downward [ vertical ] the liquid crystal 
cell which was made to counter at 
intervals of predetermined and carried 
out the seal of the periphery except an 



inlet, and was supplied to the 
aforementioned pressure regulation 
interior of a room (C), A means (D) to 
supply liquid crystal to the 
aforementioned pressure regulation 
interior of a room, and a means (E) to 
supply the encapsulant which closes a 
liquid crystal cell to the aforementioned 
pressure regulation interior of a room are 
provided at least, in the aforementioned 
pressure regulation room (A) by the 
pressure differential of the internal 
pressure and external pressure of a liquid 
crystal cell The manufacturing 
installation of the liquid crystal display 
element characterized by being the thing 
of composition of that liquid crystal is 
poured into a liquid crystal cell, and an 
inlet can be closed. 

[Claim 8] The manufacturing installation 
possessing a pressure control means to be 
based on a means to picturize the pouring 
state into a liquid crystal cell, and/or the 
pouring state of the encapsulant into a 
liquid crystal cell, a means to process the 
picture by which the image pck up was 
carried out [ aforementioned ], and the 
aforementioned processing result, and to 
pressurize and decompress a pressure 
regulation room of a liquid crystal display 
element according to claim 7. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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[The technical field to which invention 
belongs] About the manufacture method 
of a liquid crystal display element, and its 
manufacturing installation, this 
invention pours liquid crystal into a 
liquid crystal cell, closes an inlet in detail, 
and relates to the manufacture method 
for manufacturing a liquid crystal display, 
and equipment. 
[0002] 

[Description of the Prior Art] While the 
sealant was printed by the periphery 
except one inlet of the transparent 
substrate of the couple by which the 
transparent electrode and the orientation 
film were formed in the front face, after a 
spacer is sprinkled by the substrate of 
another side, both substrates pile up a 
liquid crystal display element, and it 
carries in a liquid crystal cell to an 
injector for a liquid crystal cell after 
****** an( j w h ere ^3 i n ]et of this liquid 

crystal cell is turned downward, it makes 
the inside of equipment a vacua. Next, 
the inlet of a liquid crystal cell is made 
immersed in liquid crystal, the inside of 
equipment is returned to atmospheric 
pressure in this state, liquid crystal is 
poured in into a liquid crystal cell by the 
pressure differential of liquid crystal cell 
inside and outside, a liquid crystal cell is 
taken out from an injector after that, and 
an inlet is closed by the encapsulant. 
[0003] The manufacture method of the 
conventional liquid crystal display 
element is shown in drawing 4 . While 



the sealant 13 was printed by one 
transparent substrate of the transparent 
substrates 11 and 12 of the couple by 
which the transparent electrode and the 
orientation film were formed in the front 
face at the periphery except the inlet 14, 
after the spacer which is not illustrated 
on another side is sprinkled, both 
substrates pile up, are put together, and 
the former and liquid crystal display 
element is assembled, pours in liquid 
crystal 15 from this inlet 14, and is 
manufactured by the method of closing 
an inlet 14. 

[0004] In first, the state where carried in 
the liquid crystal cell 20 to the injector, 
and the inlet of this liquid crystal cell was 
turned downward as shown in drawing 4 
(a) It sets in equipment and the inside of 
a chamber is made into a vacua. In the 
place where the inside of a liquid crystal 
cell would fully be in the vacua, it is 
drawing 4 (b). An inlet is made immersed 
in liquid crystal so that it may be shown, 
as shown in drawing 4 (c), the inside of 
equipment is returned to atmospheric 
pressure by inert gas, and liquid crystal 
is poured in into a liquid crystal cell by 
the pressure differential of liquid crystal 
cell inside and outside, it takes out from 
an injector, and as shown in drawing 4 (d), 
an inlet 14 is closed by the encapsulant 
17 and it completes in the 
[0005] A cell gap needs to be precisely 
controlled on the display quality of a 
liquid crystal display. However, by this 
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conventional method, since superfluous 
liquid crystal was poured in into the 
liquid crystal cell, the center section of 
the liquid crystal cell swelled, the cell gap 
became large, and there was a problem 
that a cell gap varied. 
[0006] In order it solves the 
aforementioned problem, liquid crystal 
pours in too much, a cell side pressurizes 
with a roller, a press board, etc., surplus 
liquid crystal removes out of a cell, it 
changes into the technology 
(JP,60-24518,A) which refers to as 
suppressing dispersion in cell ** by 
closing an inlet, and the state pressed a 
liquid crystal cell from an outside before 
liquid -crystal pouring, liquid crystal 
pours into a liquid crystal cell, and the 
technology (JP,62-280719,A) which refers 
to as making cell ** uniform is exhibited. 
[0007] However, when liquid crystal was 
poured in and closed with the 
aforementioned conventional technology, 
there were the following troubles. First, 
the gap adjustment method which 
extrudes the liquid crystal in a liquid 
crystal cell after liquid crystal pouring is 
a waste of expensive liquid crystal, and in 
order that a pressure plate may contact 
the liquid crystal cell screen, when the 
foreign matter etc. has adhered between 
the liquid crystal cell screen and a 
pressurization fixture side, a local 
pressure joins a liquid crystal cell front 
face, and a liquid crystal display element 
also has the problem of causing a poor 



display. Moreover, the liquid crystal after 
extrusion adheres near an inlet or to a 
pressure plate, and, in addition to the 
problem that a washing process is needed 
for both a cell and a pressure plate, the 
problem of taking time also has it in the 
knockout of this liquid crystal. 
[0008] Moreover, by the pressurization 
pouring-in method, there are also a 
problem that the display of the liquid 
crystal display element by the local 
excess of a pressure described previously 
is poor, and a trouble that liquid crystal 
pouring time becomes long in addition to 
this from the vacuum pouring-in method 
which does not pressurize the 
conventional liquid crystal cell side. 
[0009] Furthermore, when an 
encapsulant was hardened only by 
applying an encapsulant to an inlet after 
extruding the liquid crystal in a liquid 
crystal cell after liquid crystal pouring, 
there was a problem of closure intensity 
fully not being obtained since near an 
inlet can be closed, or causing poor 
closure. [0010] In order to solve these 
between title, the liquid crystal cell after 
pouring liquid crystal into a liquid crystal 
cell is pressurized by the vacuum 
pouring*in method, excessive liquid 
crystal is taken out from an inlet, where a 
cell is pressurized, an encapsulant is 
applied to an inlet, pressurization is once 
opened wide, an encapsulant is 
lengthened inside a liquid crystal cell and 
the technology of stiffening an 
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encapsulant from ****** is exhibited 
(JP,5- 142506, A). 

[00 11] however, with the technology 
exhibited by this JP,5- 142506, A, in order 
that a pressure plate may contact the 
liquid crystal cell screen as mentioned 
above, when the foreign matter etc. has 
adhered between the liquid crystal cell 
screen and a pressurization fixture side, 
there are also a problem that a local 
pressure joins a liquid crystal cell front 
face, and a liquid crystal display device 
causes a poor display, and a problem that 
an encapsulant will permeate the interior 
of a liquid crystal cell too much since 
welding pressure is opened wide at a 
stretch, and a poor display will occur 
[0012] 

[Problem(s) to be Solved by the 
Invention] this invention is performing 
pouring closure of liquid crystal 
consistently, where pressure control's is 
carried out, and even if it does not 
perform ****** and a mechanical gap 
adjustment process for the injection rate 
of liquid crystal precisely, gap precision is 
high and it aims at offering the 
manufacture method of an efficient liquid 
crystal display element with sufficient 
display quality and sufficient closure 
quality, and equipment. 
[0013] 

[Means for Solving the Problem] The first 
of this invention, the transparent 
substrate of the couple by which the 
transparent electrode was formed in one 



[ which counters / at least ] front face In 
the manufacture method of the liquid 
crystal display element which closes an 
inlet after turning an inlet for the liquid 
crystal cell which was made to counter at 
intervals of predetermined and carried 
out the seal of the periphery except an 
inlet down, being immersed in liquid 
crystal and pouring liquid crystal into the 
inside of a liquid crystal cell by the 
pressure differential of the internal 
pressure and external pressure of a liquid 
crystal cell It is in having solved the 
aforementioned technical problem by 
decompressing the external pressure of a 
liquid crystal cell rather than 
atmospheric pressure after liquid crystal 
pouring of the amount of conventions in a 
liquid crystal pouring process, and 
offering the manufacture method of the 
liquid crystal display element 
characterized by making it the external 
pressure of a liquid crystal cell and the 
internal pressure of a liquid crystal cell . 
be in equilibrium. 

[0014] A pressure -control means by which 
the second pressurizes or decompresses 
the pressure regulation room (A) in which 
pressurization and reduced pressure are 
possible, and this pressure regulation 
room for the interior of this invention (B), 
The transparent substrate of the couple 
which has the move mechanism which 
can move to this pressure regulation 
interior of a room vertically and 
horizontally and by which the 
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transparent electrode was formed in one 
[ which counters / at least ] front face The 
liquid crystal cell move means in which 
being immersed or ejection is possible to 
the liquid crystal which turned the inlet 
down, has arranged downward [ vertical ] 
the liquid crystal cell which was made to 
counter at intervals of predetermined and 
carried out the seal of the periphery 
except an inlet, and was supplied to the 
aforementioned pressure regulation 
interior of a room (C), A means (D) to 
supply liquid crystal to the 
aforementioned pressure regulation 
interior of a room, and a means (E) to 
supply the encapsulant which closes a 
liquid crystal cell to the aforementioned 
pressure regulation interior of a room are 
provided at least, in the aforementioned 
pressure regulation room (A) by the 
pressure differential of the internal 
pressure and external pressure of a liquid 
crystal cell It is in having solved the 
aforementioned technical problem by 
pouring liquid crystal into a liquid crystal 
cell, and offering the manufacturing 
installation of the liquid crystal display 
element characterized by being the thing 
of composition of that an inlet can be 
closed. 

[0015] Hereafter, the manufacture 
method of the liquid crystal display 
element of this invention and a 
manufacturing installation are explained 
based on a drawing. Drawing 1 is the flow 
view showing the manufacture method of 



the liquid crystal display element of this 
invention. Carry out predetermined 
partition opposite of the transparent 
substrates 11 and 12 in which the 
transparent electrode which is not 
illustrated, the orientation film, etc. were 
formed, and the ** seal of the periphery 
except an inlet is carried out by the 
sealant 13. In the pressure regulation 
room 16 equipped with a means 
(following pressure-control means) by 
which the pressurization and reduced 
pressure which are not illustrated as a 
liquid crystal cell is assembled and it is 
shown in drawing 1 (a) can be performed 
arbitrarily It fixes to a conveyance means 
to provide the conveyance mechanism 
which can move vertically and 
horizontally in which the aforementioned 
liquid crystal cell 20 is not illustrated so 
that an inlet 14 may become downward 
[ vertical ], and the pressure regulation 
room 16 is decompressed. 
[0016] Next, if the inside of the pressure 
regulation room 16 and a liquid crystal 
cell 20 is fully decompressed, will drop a 
liquid crystal cell 20 by the conveyance : 
means which is not illustrated as shown 
in drawing 1 (b), and an inlet 14 will be 
immersed in liquid crystal 15. By 
changing the inside of the pressure 
regulation room 16 into atmospheric 
pressure and the pressurization state 
beyond it (following liquid crystal 
transfer pressure) with the 
pressure-control means which is not 
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illustrated, a pressure differential arises 
in the internal pressure and external 
pressure of a liquid crystal cell, and 
liquid crystal 15 is poured in into a liquid 
crystal cell 20. 

[0017] Next, as shown in drawing 1 (c), 
when the liquid crystal of the proper 
quantity to which the center section of 
the liquid crystal cell does not swell in a 
liquid crystal cell 20 is poured in, the 
pressure regulation room 16 is 
decompressed with the pressure control 
means which is not illustrated, external 
pressure in a liquid crystal cell is made 
into equilibrium (following pouring 
equilibrium pressure force), and pouring 
of the liquid crystal 15 into a liquid 
crystal cell 20 is stopped. 
[0018] Next, a liquid crystal cell 20 is 
raised by the conveyance means which is 
not illustrated, and the inlet 14 of a liquid 
crystal cell 20 is pulled apart from liquid 
crystal 15. At this time, the pressure 
regulation room 16 is in a reduced 
pressure state, and since the external 
pressure in a liquid crystal cell is 
equilibrium, the contamination of the 
foam into a liquid crystal cell 20 does not 
happen. Here, as shown in drawing 1 (d), 
an encapsulant 17 is applied to an inlet 
15 by the encapsulant supply means 
which is not illustrated in the pressure 
regulation room 16 under a reduced 
pressure state. 

[0019] Next, the pressure regulation 
room 16 is pressurized with the 



pressure-control means which is not 
illustrated beyond the aforementioned 
pouring equilibrium pressure force 
(henceforth the encapsulant osmotic 
pressure l). A pressure differential arises 
in the internal pressure and external 
pressure of a liquid crystal cell 20 by this, 
and an encapsulant 17 is drawn from an 
inlet 14 until the internal pressure and 
external pressure of a liquid crystal cell 
will be in equilibrium like the time of 
liquid crystal pouring. If osmosis of an 
encapsulant 17 stops, as shown in 
drawing 1 (e), by stiffening an 
encapsulant, the pouring closure process 
of a liquid crystal display element will be 
completed. 

[0020] Moreover, when an encapsulant 17 
permeates until the internal pressure 
and external pressure of a liquid crystal 
cell would be in equilibrium, When or 
there are few amounts of osmosis of an 
encapsulant than default value, or in 
shortening an encapsulant penetration 
time with the viscosity of the encapsulant 
to be used After it sets up closure osmotic 
pressure more highly (encapsulant 
osmotic pressure 2) and the encapsulant 
of the amount of conventions permeates, 
the method of decompressing again, 
making external pressure in a liquid 
crystal cell into equilibrium (closure 
equilibrium pressure force), and stopping 
osmosis of the encapsulant into a liquid 
crystal cell 20 is effective (closure osmosis 
process 2). 
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[0021] this invention thus, by performing 
pouring of liquid crystal, and a closure 
process, where pressure control is carried 
out By gap precision being high even if it 
skips a liquid crystal extrusion process, 
and being able to manufacture a liquid 
crystal display element with sufficient 
display quality, and skipping a liquid 
crystal extrusion process (l) Washing 
after the futility of extrusion liquid 
crystal, the poor display by (2) extrusion, 
and (3) extrusion and (4) extrusion time 
can be eliminated, and a liquid crystal 
display element can be manufactured 
efficiently. 

[0022] An example of the pressure profile 
in the pressure regulation room 16 in the 
manufacturing installation of the liquid 
crystal display element of this invention 
is shown in drawing 2 . (a) - in drawing 2 
(e) corresponds to drawing 1 (a) • (e). 
Among drawing, a dashed line expresses 
the aforementioned encapsulant osmosis 
process 2, (e 1 ) is the above (e) in the 
encapsulant osmosis process 2, and (f) is 
the reduced pressure point after the 
encapsulant of the amount of conventions 
permeates. 

[0023] After decompressing the pressure 
regulation room 16, stopping pouring of 
liquid crystal 15 and applying an 
encapsulant 17 to an inlet 15 in the 
pressure regulation room 16 under a 
reduced pressure state with the exhaust 
which is not illustrated by (c) the time of 
the liquid crystal of optimum dose being 



poured in into a liquid crystal cell 20 so 
that drawing 2 may also show, (d) and the 
pressure regulation room 16 are 
pressurized. In the encapsulant osmosis 
process 2, when the encapsulant osmotic 
pressure 2 is set up more highly and an 
encapsulant carries out the amount 
osmosis of conventions, the pressure 
regulation room 16 was decompressed 
with the exhaust which is not illustrated, 
and osmosis of an encapsulant 17 is 
stopped. 

[0024] Usually, the time of the liquid 
crystal of optimum dose being poured in 
into a liquid crystal cell 20, although (c) is 
mostly controllable by the kind of liquid 
crystal cell, when carrying out more 
precise pouring control, even if it is the 
cell of the same kind, it needs to measure 
the injection rate for every cell, and needs 
to control the reduced pressure point (c). 
It is ****** for measurement of the liquid 
crystal pouring field of the perpendicular 
direction of the method of measuring the 
distance of the perpendicular direction of 
the oil level in a liquid crystal cell and the 
oil level in a liquid crystal cell and the 
liquid crystal cell inside to carry out 
thickness measurement, or to control the 
reduced pressure point (c) based on those 
measured value by the combination of 
those measuring methods, in order to 
attain this. 

[0025] The manufacturing installation of 
a liquid crystal display element is shown 
in drawing 3 . In the pressure regulation 
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room 16, a liquid crystal cell 20 is 
arranged downward [ vertical ], and the 
liquid crystal supply means 40 and the 
encapsulant supply means 41 are 
arranged. If liquid crystal is supplied and 
pouring of liquid crystal is begun by the 
pressure differential of liquid crystal cell 
inside and outside from the liquid crystal 
supply means 40, the pouring situation of 
the liquid crystal 15 in a liquid crystal 
cell 20 will be picturized by CCD camera 
30, an image processing is carried out by 
the image-processing means 31, and the 
area of the non-poured in field 21 of 
liquid crystal is calculated. If the area of 
the non poured in field 21 of liquid 
crystal becomes below default value, an 
instruction value will be sent to the 
pressure-control means 32, and the 
pressure-control means 32 will 
decompress the pressure regulation room 
16. Even if this measures a pouring field, 
it is the same. 

[0026] Moreover, this equipment is 
effective when controlling the point (0 in 
the encapsulant equipment process 2 
decompressing [ encapsulant osmosis ] 
similarly. From an encapsulant supply 
means, supply an encapsulant, an 
encapsulant is made to permeate by the 
pressure differential of liquid crystal cell 
inside and outside, the osmosis situation 
of the encapsulant 17 in a liquid crystal 
cell 20 is picturized by CCD camera 30, 
an image processing is carried out by the 
image-processing means 31, and the area 



of an encapsulant osmosis field is 
calculated. If the area of an encapsulant 
osmosis field becomes more than default 
value, an instruction value will be sent to 
the pressure-control means 32, and the 
pressure-control means 32 will 
decompress the pressure regulation room 
16. Moreover, for measurement of cell 
thickness, if a photosensor etc. is used, it 
can carry out. 

[0027] Moreover, although the 
aforementioned thing moved the liquid 
crystal cell 20 fixed in the pressure 
regulation room 16 vertically and 
horizontally and performed supply of 
liquid crystal, and supply of a sealing 
agent, it may fix a liquid crystal cell 20 
downward [ vertical ] conversely, may 
move a liquid crystal supply means and a 
sealing agent supply means, and may 
perform supply of liquid crystal and an 
encapsulant. 
[0028] 

[Effect] 1. The futility of the liquid crystal 
by fault pouring of claim 1 liquid crystal 
is lost, destruction of the liquid crystal 
cell by the foreign matter etc. is lost, and 
gap precision is high, and the 
manufacture method of a liquid crystal 
display element with sufficient display 
quality can be offered. 
2. Even when the injection rate of liquid 
crystal varies between claim 2 cells, gap 
precision is high and the manufacture 
method of a liquid crystal display element 
with sufficient display quality can be 
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offered. 

3. The manufacture method of a liquid 
crystal display element with a high gap 
precision without cellular mixing in claim 
3 liquid crystal cell can be offered. 

4. The manufacture method of a liquid 
crystal display element with sufficient 
claim 4 closure quality can be offered. 

5. Claim 5 closure time can offer the 
manufacture method of a liquid crystal 
display element with sufficient closure 
quality short. 

6. Even when the amount of osmosis of an 
encapsulant varies between claim 6 cells, 
the amount of osmosis of an encapsulant 
can be controlled and the manufacture 
method of a liquid crystal display element 
with sufficient closure quality can be 
offered short [ closure time ] . 

7. Even if it controls precisely the 
injection rate of seven to claim 8 liquid 
crystal and does not perform a 
mechanical gap adjustment process, 
highly, gap precision is efficient and can 
offer the manufacturing installation of a 
liquid crystal display element with still 
more sufficient display quality and 
closure quality. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll It is the flow view of an 
example of the manufacture method of 
the liquid crystal display element of this 
invention. 



(a) It is drawing fixed and arranged at 
the pressure regulation room 16 for a 
conveyance means to provide the 
conveyance mechanism which can move 
vertically and horizontally in which a 
liquid crystal cell 20 is not illustrated. 

(b) It is drawing showing the state where 
dropped the liquid crystal cell 20 by the 
conveyance means, and the inlet 14 was 
immersed in liquid crystal 15. 

(c) When the liquid crystal of optimum 
dose is poured in, it is drawing showing 
the state where made external pressure 
in a liquid crystal cell into equilibrium, 
and pouring of the liquid crystal 15 into a 
liquid crystal cell 20 was stopped. 

(d) The external pressure in a liquid 
crystal cell is equilibrium, and is drawing 
showing the state where the encapsulant 
17 was applied to the inlet 15 of a liquid 
crystal cell. 

(e) It is drawing showing the state where 
pressurized the pressure regulation room 
16 beyond the aforementioned pouring 
equilibrium pressure force, made the 
encapsulant 17 draw from the liquid 
crystal cell inlet 14, and the pouring 
closure process of a liquid crystal display 
element was completed. 

[Drawing 2l It is drawing showing an 
example of the pressure profile in each 
stage of the pressure regulation interior 
of a room of drawing 1 . (a) The stage 
corresponding to each stage of (a) - (e) of 
drawing 1 in * (e), the stage in which the 
pouring closure process to the liquid 
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crystal display element in the 
encapsulant osmosis process 2 completed 
(eO, and (0 are the reduced pressure 
points after the encapsulant of the 
amount of conventions in the 
aforementioned process 2 permeates 
(encapsulant osmotic pressure was set up 
more highly and the encapsulant osmotic 
pressure 2 was reached). 
fDrawing 3] It is drawing showing one 
example of the manufacturing 
installation of this invention. 
iDrawing 41 It is the flow view showing 
the manufacture - method of the 
conventional liquid crystal display 
element. 

(a) The state which set the liquid crystal 
cell in equipment and made the inside of 
a chamber the vacuum where it carried in 
the liquid crystal cell 20 to the injector 
and the inlet of this liquid crystal cell is 
turned downward. 

(b) The state where the inlet of a liquid 
crystal cell was made immersed in liquid 
crystal. 

(c) The state which returned the inside of 
equipment to atmospheric pressure by 
inert gas, poured in liquid crystal into the 
liquid crystal cell by the pressure 
differential of liquid crystal cell inside 
and outside, and was taken out from the 
injector. 

(d) The state which closed the inlet 14 by 
the encapsulant 17 and the pouring 
closure process of liquid crystal 
completed. 



[Description of Notations] 

11 Transparent Substrate 

12 Transparent Substrate 

13 Sealant 

14 Inlet 

15 Liquid Crystal 

16 Pressure Regulation Room 

17 Encapsulant 

20 Liquid Crystal Cell 

21 Non-Poured in Field of Liquid Crystal 

30 CCD Camera 

31 Image Processing Means 

32 Pressure Control Means 

40 Liquid Crystal Supply Means 
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